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(54) Anti-wicking board to board connector 

(57) A connector (1 00) is provided with anti-wicking 
capabilities which substantially prevents the contamina- 
tion of interior contact portions (4,4') of the connector 
terminals (2,2') by solder and flux wicking up along the 
terminals through openings (106,106') in the housing of 
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the connector (100). A surface interruption (8,8') such 
as a groove or ridge (8,8') is provided in the terminal 
connecting portions (6,6') which provides a tortuous 
path between the solder tail (7,7') and contact portions 
(4,4') of the terminal (2,2'). 
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D s ripti n 

Background f the Inv ntion 

The pr s nt invention gen rally relates to electrical 
connectors used for mounting on printed circuit boards 
and, more particularly, to an improved board to board 
connector which prevents the wicking of solder or flux 
into the connector during the process of soldering the 
connector onto a circuit board. 

Conventional electrical connectors which are 
mounted on printed circuit boards typically have an in- 
sulative housing and a plurality of conductive terminals 
arranged within the housing at predetermined positions 
or pitch. Each conductive terminal has a base portion 
which extends through the housing near its bottom to 
project externally to form a solder tail. Each solder tail 
of the connector may be rigidly fixed on a conductive 
circuit trace printed on a circuit board by soldering the 
tails to the printed circuit board. This soldering is typi- 
cally accomplished by aligning the connector solder tails 
with circuit board traces which have previously had a 
layer of a combination of solder paste and solder flux 
applied thereto. The aligned assembly is passed 
through an appropriate heating means, such as an in- 
frared oven, to melt the solder on the circuit board traces 
to form a connection between the connector solder tails 
and the circuit board. 

In these conventional connectors, the molten solder 
and/or solder flux has, at times, a tendency to flow, or 
"wick," up along the terminal and possibly through 
minute gaps in the portions of the housing through which 
the terminals extend. As a result of this wicking, the con- 
tact portions of the terminals within the connector hous- 
ing may become contaminated by the wicking solder 
and/or solder flux and the performance and quality of 
the connector is decreased. 

The present invention is therefore directed to an im- 
proved connector with anti-solder wicking capabilities. 

Summary of the Invention 

In one principal aspect of the present invention an 
electrical connector is provided with an insulative hous- 
ing and a plurality of conductive terminals arranged at 
predetermined spacings within the housing. Each of the 
terminals have a solder tail extending outwardly through 
the housing and a contact portion, the solder tail being 
integrally formed with the contact portion and joined 
thereto by way of a connecting portion. A surface irreg- 
ularity or unevenness is formed on the connecting por- 
tion which may engage a complementary shaped une- 
venness formed in the housing to thereby provide an 
interruption in a torturous path extending along the sur- 
face of the connecting portion from the solder tail to the 
contact portion which prevents molten solder and/or sol- 
der flux from wicking up th terminal to the contact por- 
tion. The surface interruptions of the t rminal may be 
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formed around substantially the ntire circumfer nee of 
the connecting portion or th y may be formed on only 
one side of the conn cting portion. 

In another aspect of the present invention and as 
s ex mplified by a pr f rred embodiment, th surfac in- 
terruption of th conductiv terminal may take the form 
of a groove formed in the surface of the connecting por- 
tion of the conductive terminal. In another embodiment, 
the surface interruptions of the terminal may take the 
10 form of one or more ridges formed on the surface of the 
connecting portion which is continuous with the contact 
portion of the terminal. 

In still another principal aspect of the present inven- 
tion and as exemplified by another embodiment, a con- 
's nector has a housing containing a plurality of terminals 
arranged within the housing at a given pitch, each ter- 
minal having a contact portion disposed within a con- 
nector slot formed in the housing, a solder tail portion 
extending outwardly from the housing and an interme- 
20 diate connecting portion interconnecting the solder tail 
and contact portions, the connecting portion including a 
surface irregularity and the housing containing a like ir- 
regularity or projection complementary in configuration 
to that of the terminal connecting portion irregularity 
25 such that the two irregularities engage each other. 

It is therefore an object of the present invention to 
provide an electrical connector which reduces or sub- 
stantially eliminates the possibility of wicking of molten 
solder or solder flux up from the terminal solder tail por- 
30 tion to the terminal contact portion when soldering the 
connector onto a printed circuit board. 

Another object of the present invention to provide 
an improved board to board connector with ant i-wic king 
capabilities which will substantially prevent the "wicking" 
35 of molten solder and/or solder flux from the connector 
solder tail portions into the connector housing and onto 
the contact portions of the terminals. 

These and other objects, features and advantages 
of the present invention will be clearly understood 
40 through a consideration of the following detailed de- 
scription. 

Brief Description of the Drawings 

45 In the course of the following description of the de- 
tailed description, reference will be made to the attached 
drawings wherein like reference numerals identify like 
parts and wherein: 

FIG. 1 is a sectional view of one embodiment of an 
so electrical connector constructed in accordance with the 
principles of the present invention taken along line 1-1 
of FIG. 3. 

FIG. 2 is an enlarged perspective view of a terminal 
member used in the electrical connector of FIG. 1. 
55 FIG. 3 is a p rspectiv view of an I ctrical connec- 
tor utilizing the terminal members of FIG. 2. 

FIG. 4 is a sectional view of a second embodiment 
of an electrical conn ctor constructed in accordance 
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with the principles of the pres nt invention; and 

FIG. 5 is an nlarged perspective view of at rminal 
memb r used in the electrical connector of FIG. 4. 

Description of Pr f rr d Embodim nt 

The present invention will be discussed hereinafter 
in detail in terms of the preferred embodiments as ap- 
plied to an electrical connector that may be produced by 
insert molding. 

FIGS. 1 to 3 illustrate a first embodiment of an elec- 
trical connector 100 constructed in accordance with the 
principles of the present invention. The connector 100 
includes an elongated housing 1 formed from an insu- 
lative plastic material and having a plurality of conduc- 
tive terminals 2. The conductive terminals 2 are dis- 
posed along an elongated slot 3 and arranged in respec- 
tive pairs of opposing terminals 2 on opposite sides of 
the slot 3. These terminals 2 are fixed within the con- 
nector housing 1 at a predetermined pitch, which is the 
centerline spacing of the terminals along the longitudinal 
axis L of the connector housing 1 . 

The connector illustrated in the Figures is a female 
connector component which mates with an opposing 
male connector component, commonly known in the art 
as a "plug" connector. Such a plug connector has a cen- 
tral plug portion, which extends up from its base and is 
received within the engagement slot 3 of the housing 1 
illustrated. Both connector components are affixed to 
printed circuit boards 101 in the manner illustrated. Al- 
though this detailed description is set forth in terms of 
the female connector 1 00 illustrated, such a description 
is merely exemplary and it will be understood that the 
Figures are not to be construed as limiting in nature, but 
that the present invention may be suitably used and ap- 
plied with plug and other style connectors. 

Turning now to FIGS. 2 and 3, it can be seen that 
each terminal 2 includes a terminal body portion 102 
having a number of distinct portions. One end of each 
terminal 2 includes an engagement arm 5 which extends 
outwardly from the terminal body portions 102 and is re- 
ceived within the connector housing sidewalls 1 04, 1 05. 
Likewise, a solder tail 7 extends outwardly from the ter- 
minal body portion 102 at the other end, and both of the 
solder tails 7 and engagement arms 5 are oriented per- 
pendicular to the terminal body portion 102. As seen in 
FIG. 1, the engagement arms 5 of the terminals 2 are 
encased within the housing sidewalls 104, 105 as a re- 
sult of an insert molding process and the solder tails 7 
extend out from the housing through the bottom 1b of 
the housing 1 through associated openings 106 formed 
in the housing bottom 1b. 

In the manufacture of such connectors, the termi- 
nals 2 are commonly held within a mold at their prede- 
termined pitch by an appropriate means, such as mold- 
ing pins, which normally extend through the sides of the 
mold, and plastic is injected into the mold around the 
terminals 2. The areas at which the terminals 2 are held 
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by these pins define openings 108 in the housing side- 
walls 104, 105 when the housing 1 is released from the 
mold, which expose a portion of each t rminal for con- 
tinuity testing. Such molding process is mor specifically 
s described in European Patent Publication No. EP 
693802, publish d January 24, 1996, assigned to th 
assignee of the present invention and incorporated 
herein by reference. 

Each terminal 2 has a contact portion 4 which is held 
io upright within the connector housing 1 and generally 
against the sidewalls thereof. These contact portions 4 
extend to about the bottom of the engagement slot 3 
where they meet terminal connecting portions 6 which 
join the contact portions 4 to the solder tails 7. 1 nasmuch 
is as the terminals 2 are typically produced by stamping 
and forming, the engagement arms 5, contact portions 
4, connecting portions 6 and solder tails 7 are illustrated 
as integral with each other. 

In an important aspect of the present invention and 
20 as shown best in FIG. 2, each terminal 2 is provided at 
its connecting portion 6 with surface interruptions or ir- 
regularities, such as the grooves 8 illustrated. These 
grooves 8 extend across the body of the connecting por- 
tion 6 in a direction transverse to the longitudinal extent 
25 of the contact portion 4, illustrated as generally perpen- 
dicular to the vertical axis V of the terminal contact por- 
tion 4. These grooves 8 are illustrated as being formed 
in three sides (or surfaces) 11 2-11 4 of the terminal 2. At 
least one of these surfaces is preferably the interior sur- 
30 face 1 1 4 of the terminal which is continuous with the sur- 
face of the contact portion 4 and a mounting surface of 
the solder tail 7. This surface lies generally opposite the 
solder tail 7. 

When the electrical connector illustrated in FIGS. 

35 1-3 is mounted on the printed circuit board 101 by way 
of surface mount soldering of the solder tails 7 to the 
circuit board traces 109 disposed thereon, contamina- 
tion of the interior side surfaces 114 of the contact por- 
tion 4 by molten solder and/or solder flux is successfully 

40 avoided. This contamination occurs primarily due to 
"wicking" of molten solder and/or solder flux up through 
openings 106 in the housing floor 1b. This wicking oc- 
curs primarily through capillary action and sometimes 
the amount of solder or flux that wicks up from the solder 

45 tail 7 is large enough to deposit on the interior contact 
surfaces 114 of the terminals 2 which will lead to prob- 
lems when a complementary plug connector is inserted 
into the female connector housing 1 illustrated. These 
deposits may cause poor contact quality between mat- 

50 ing terminals. 

This wicking is prevented by the structure of the 
present invention because the grooves 8 or other sur- 
face irregularities are formed in the terminal connecting 
portions 6 of the terminal 2 which is located within the 

55 bottom wall 1b of the connector housing 1. This inter- 
ruption not only increases the distance which the molten 
solder and/or flux must travel to reach the contact por- 
tion 4, but also breaks the surface tension of the wicking 
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material. Further, it defines a torturous path within and 
through each connector floor opening 106 which re- 
stricts the flow of molt n solder and/or flux and substan- 
tially prevents th detrimental wicking described above 
from occurring. 

Th anti -wicking action of the connector is further 
enhanced during the housing molding process by form- 
ing a complementary shaped irregularity in the wall of 
the opening 106 of the housing floor 1b. This housing 
irregularity is illustrated as a protruding ridge 9 which 
engages the terminal grooves 8. As such, only a fine 
gap may exist with the inner periphery of the terminal 
groove 8 if any shrinkage occurs during the solidification 
of the housing material during the molding process. Mol- 
ten solder or flux may accumulate in this gap to further 
restrict flow thereof to the contact piece 4. 

FIGS. 4 and 5 illustrate another embodiment of a 
connector constructed in accordance with the principles 
of the present invention. As with the first embodiment, 
the connector is produced with an insulative housing V 
and a plurality of terminals 2' by way of insert molding. 
The terminals 2* are each formed with an engagement 
arm 5* at the upper portion of the contact portion 4' and 
a solder tail 7' extending from the lower end thereof via 
a connecting portion 6'. As seen in the lower comers of 
FIG. 4, these connecting portions 6' lie within the bottom 
wall 1 b' of the housing 1 '. One surface of the connecting 
portions 6', which lies within the bottom wall 1b' of the 
housing 1 ' and on the same continuous surface as that 
of the interior surface 11 4' of the contact portion 4', has 
a groove or ridge 8' formed therein. This groove 8' func- 
tions in the same manner as the first embodiment dis- 
closed above - it presents a surface interruption to break 
the surface tension of any material wicking up the ter- 
minal together with presenting a tortuous path to molten 
solder and/or flux as well as an obstacle on the surface 
of the terminal between the circuit trace 10V and the 
terminal contact portion 4'. The connector housing 1' 
may also contain a protrusion ridge 9' preferably com- 
plementary in shape to the groove 8'. This surface inter- 
ruption 8' is disposed on a lateral surface of the terminal 
2' which lies generally horizontal and at an angle to the 
contact portion 4' thereof at the level of the connector 
housing openings 106'. In some applications, the hous- 
ing will not be insert molded around the groove 8'. 

As set forth above, because the connectors of the 
present invention are successful in avoiding contamina- 
tion of the terminal contact portions by molten solder 
and/or solder flux during the soldering thereof to circuit 
boards, high reliability in electrical connection with such 
a board to board connector can be achieved. 

Although the invention has been illustrated and de- 
scribed with respect to exemplary embodiment thereof, 
it should be understood by those skilled in the art that 
the foregoing and various oth r changes, omissions and 
additions may be made ther in and thereto, without de- 
parting from the spirit and scope of the present inven- 
tion. Therefore, the present invention should not b un- 



derstood as limited to the specific embodiments set forth 
abov . For example, the configuration of the surfac s 
in which the surface interruptions 8, 8' are form d are 
not sp cific to only the configurations illustrated. Whil 

5 the illustrated mbodiments ar provided with groov s 
8, 8* on one or thr e surfaces, it will b understood that 
the grooves may be formed over the entire periphery of 
the connecting portion or on two surfaces thereat, pro- 
vided, however, that care is taken to prevent movement 

10 of the engagement arms 5, 5' of the terminals prior to 
insert molding of the housing. In any such instance, an 
equivalent contamination prevention can be expected 
as long as the recessed groove is formed on at least the 
surface continuous to an inner portion of the connector 

is to which the contact portions of the counterpart oppos- 
ing plug connectors will engage. In short, by providing 
a surface interruption or other type of unevenness, such 
as ridge or recess, at the terminal portion which extends 
through the insulative housing, the flow of the molten 

20 solder and flux can be restricted so as not to wick up to 
the contact portion of the terminal for assuring electrical 
connection with the counterpart plug connector. 

It will be appreciated that the embodiments of the 
present invention discussed herein are merely illustra- 

25 tive of a few applications of the principles of the inven- 
tion. Numerous modifications may be made by those 
skilled in the art without departing from the true spirit 
and scope of the invention. 

30 

Claims 

1 . An electrical connector (1 00) comprising: a plurality 
of terminals (2) arranged in a predetermined pitch 

35 along the length of the connector (100), the termi- 
nals (2) being mounted within an insulative housing 
(1 ) of the connector (100), each of the terminals (2) 
having a contact portion (4) and a solder tail portion 
(7) extending from said connector housing (1) in a 
40 predetermined orientation for interconnection with 
a circuit trace (109) of a circuit member, said termi- 
nal contact and solder tail portions (4,7) being 
joined together by a terminal connecting portion (6), 
each of said terminals (2) having a surface interrup- 
ts tion (8) formed across their respective connecting 
portions (6) between said contact and solder tail 
portions (4,7) thereof, said surface interruption de- 
fining a tortuous path along said connecting portion 
which inhibits the wicking of molten solder and sol- 
so der flux up along said connecting portions (6) onto 
said terminal contact portions (4) during soldering 
of said connector (100) to said circuit board (101). 

2. The connector as defined in claim 1 , wherein said 
ss surface interruption is positioned within a portion of 

said housing. 

3. The connector as defined in any preceding claim, 
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wherein said surface interruption includ s at least 
one groove (8, 8') formed across a surface 
(112,113,114) of said terminal (2) within said con- 
necting portion (6) and said housing portion in- 
cludes a projection (9) xt nding into said at t ast 
one groove and substantially closing said groov . 

4. The connector as defined in any preceding claim, 
wherein said solder tail portion (7) has a mounting 
surface which opposes said circuit board (101) 
when said connector (100) is mounted thereto, and 
said surface interruption (8,8') is formed across a 
surface (114, 114') of said terminal (2) which is con- 
tinuous with said solder tail portion mounting sur- 
face. 

5. The connector as defined in any preceding claim, 
wherein said terminal connecting portion (6) is gen- 
erally rectangular in cross-sectional configuration 
and includes four distinct side surfaces, said sur- 
face interruption being disposed across at least one 
(1 1 2, 1 1 3, 11 4) of said four distinct side surfaces. 

6. The connector as defined in claim 5, wherein said 
surface interruption (8,8*) is disposed across at 
least three (1 1 2, 1 1 3, 1 1 4) of said four distinct side 
surfaces. 

7. The connector as defined in claim 6, wherein said 
connector housing (1) has a series of passages 
(106) extending through said housing portion, each 
passage (106) receiving said connecting portion (6) 
of a single terminal (2) therethrough, and wherein 
said terminal surface interruptions (8) are disposed 
across said connecting portions (6) at the level of 
said connector housing passages (106). 

8. The connector as defined in any preceding claim, 
wherein each of said terminals (2) includes two op- 
posing ends, one end being an engagement end (5) 
which engages said connector housing (1 ) and the 
other opposing end being said solder tail portion (7). 

9. The connector as defined in any preceding claim, 
wherein said connector housing (1) has a plurality 
of passages (1 06) extending through a floor (1 b) of 
said connector (100), said terminals (2) being held 
in said connector (100) by their connecting portions 
(6) passing through said passages (106), said ter- 
minal surface interruptions (8) being disposed 
across said connecting portions (6) and further be- 
ing disposed within said connector housing passag- 
es (160). 

10. The connector as defined in claim 9, wherein said 
connector housing includes a series of protrusions 
(9) disposed adjacent said connector housing pas- 
sages (1 06), said protrusions (9) being compl men- 



tary in shape to said terminal surface interruptions 
(8), said terminal surface interruptions (8) and con- 
n ctor housing protrusions (9) engaging each other 
to substantially close said surface interruptions. 

11. The connector as defined in any preceding claim, 
wherein said surface interruption (8) is formed 
across an upright surface of said terminal connect- 
ing portion (6). 



10 



12. The connector as defined in any preceding claim, 
wherein said terminals are generally U-shaped, 
with first and second generally parallel legs (5,7) in- 
terconnected by a bight portion (4), said surface in- 

15 terruption (8) being formed across said bight por- 
tion. 

13. The connector as defined in claim 12, wherein said 
first leg is generally positioned within said connector 

20 housing and a substantial portion of said second leg 
is positioned outside of said housing to act as a sol- 
der tail, said second leg being longer than said first 
leg. 

25 14. The connector as defined in any preceding claim, 
wherein said housing includes an elongated con- 
nector component engagement slot (3) and said 
contact portions of said terminals extend into said 
slot. 

30 

15. The connector as defined in any preceding claim, 
wherein said terminal contact, solder tail and con- 
necting portions (4,6,7) all share a common, contin- 
uous surface (114) and said surface interruption (8) 

35 is disposed on said common surface (114). 

16. The connector as defined in claim 1 5, wherein said 
surface interruption (8) is a groove formed across 
said common surface (114). 

40 

17. The connector as defined in claim 1 wherein each 
of the terminals (2') has a generally U-shaped por- 
tion and a generally L-shaped portion extending 
from one end of said generally U-shaped portion, 

45 said generally U-shaped portion including first and 
second spaced apart, generally parallel legs (5', 6') 
and a bight portion (4') therebetween, said bight 
portion including the contact portion of said termi- 
nal, said surface interruption (8') being formed on 

50 said second leg (6') of said generally U-shaped por- 
tion. 

18. The connector as defined in claim 17 wherein one 
leg of said generally L-shaped portion includes said 

55 solder tail portion (7'). 

19. The connector as defined in claim 18, wher in a 
portion of at least one of said second leg (6') and 
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said bight portion (5') is embedd d within said hous- 
ing. 

20. A method of manufacturing an lectrical connector 
(100) having a plurality oft rminals (2) arranged in s 
a predetermined pitch along the length of the con- 
nector (100), said method comprising the steps of: 

providing a plurality of terminals mounted to a 
carrier strip, each of the terminals (2) having a 10 
contact portion (4) and a solder tail portion (7), 
said contact and solder tail portions (4,7) being 
joined together by a terminal connecting portion 
(6), each of said terminals (2) having a surface 
interruption (8) formed across their respective is 
connecting portions (6) between said contact 
and solder tail portions (4,7) thereof, said sur- 
face interruption defining a tortuous path along 
said connecting portion which inhibits the wick- 
ing of molten solder and solder flux up along 20 
said connecting portions (6) onto said terminal 
contact portions (4) during soldering of said 
connector (100) to a circuit board (101); 
positioning said plurality of terminals within a 
mold having a cavity formed therein; 25 
injecting plastic within said mold about said ter- 
minals to form a connector assembly, said con- 
nector assembly including a projection extend- 
ing into each said surface interruption of said 
terminals to substantially close said groove; 30 
removing said connector assembly from said 
mold; and 

removing said carrier strip from said terminals. 
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